How much of retirement decision is driven by health? Recovering this relationship is challenging, since for each retiree one typically observes the age at which they retired given the health path they actually experienced. Because one cannot directly observe at what age they would have retired had their health been different, inferences about potential changes in the trajectory of health must necessarily be model-based. This paper provides a novel strategy for assessing the effects of changing health. Older workers participating in the Vanguard Research Initiative (VRI) report the conditional likelihood (on a 0-100 percent chance scale) that they will be working to specified horizons under alternative health scenarios. They also report their unconditional likelihoods of working to those horizons and of experiencing those health states. Using these data this paper delivers novel, individual and aggregate level, estimates of the subjective ex ante treatment effects (SATE) of health on retirement age, given by the difference between respondents' likelihoods of working in low versus high health. The SATEs of health on labor supply at 2 and 4 years horizons equal 0 for almost 30% of the respondents. The remaining 70% reports subjective expectations which imply a strictly negative SATE (median = 40 percent and std. dev. = 24 percent for the 2 year horizon). A rich set of covariates and the unconditional expectations measures shed light on dimensions of heterogeneity in SATEs.
Introduction
Extending t he l ength of working l ife can be m uch m ore effective i n securing financial well-being i n retirement t han i ncreasing saving r ate while working ( Bronshtein, Scott, Shoven and Slavov, 2018 ). An improved understanding of t ransition patterns i nto post-carer employment i s i mportant. When and why do Americans l eave t heir career j ob, defined as t he m ost i mportant j ob t hey had i n t heir working career?What j ob characteristics encourage t hem t o stay l onger i n t he career j ob? After l eaving t he career j ob, how m any of t hem directly t ransition i nto r etirement and how m any have a post-career bridge job?What j ob characteristics do t hey l ook f or when t hey search f or a post-career employment opportunity?
This paper provides a rich set of empirical evidence on these questions that comes from a new survey implemented under the Vanguard Research Initiative. The survey focuses on measuring late-life labor market activities of American households. The questionnaire features following innovations:
• It measures detailed job characteristics not only of a career job but also of post-career bridge jobs.
• It examines reasons of leaving a career job and whether households would have changed their decisions under counterfactual situations.
• It examines post-career job search behavior of households.
The paper finds that, even though a direct transition from a career job to full retirement is still the most common pattern, a significant fraction of older Americans reveal interest for working beyond the career job. 38% of the sample had a post-career bridge job and another 7% of them looked for a post-career employment opportunity. Bad health or bad business conditions were the main reason for leaving the career job for a minority of those who left career jobs. But for this minority, had they counterfactually had better health or economic conditions, they likely would have decided to continue working. We also find that those who work longer on their career job or have a post-career bridge job tend to work fewer hours, have a flexible schedule, and receive lower hourly wages. This suggests that older Americans value having less work burden and more flexibility in their work, which is also supported by post-career job search behavior. By investigating the wage gap between career and bridge jobs, we find that fewer working hours, the length of gap between the two jobs, and changing occupation or industry in this transition all contribute to lower hourly wage on bridge jobs. This paper contributes to growing empirical literature that examines late-in-life labor market activities. Ruhm (1990) , Maestas (2010) , and Rupert and Zanella (2015) document that having a post-career bridge job is becoming more common. Many of these jobs are part time or lower paid (Cassanova, 2013), even when these are self-employment (Ramnath, Shoven, and Slavov, 2017), suggesting that a post-career bridge job is used as a transition path to full retirement. We contribute to this literature by documenting characteristics of post-career bridge jobs, transitions from career to bridge jobs, and search behavior for post-career job opportunities in detail.
This paper also relates to the literature that uses survey questions to examine factors that affect late-in-life labor supply decisions. Factors studied in this literature include shares of older workers (Blau and Shvydko, 2011) , career attachment and job satisfaction (Gobeski and Beehr, 2009 ), pension and hours arrangements (van Soest, Kapteyn and Zissimopoulos, 2007 , van Soest and Vonkova, 2014, and Kantarci and van Soest, 2015) , and disability (Kapteyne, Smith and van Soest, 2007) . The survey used in our study not only directly asks for reasons of leaving jobs but also what workers would have done under counterfactual situations including health changes, business conditions and part-time options to understand importance of these factors in retirement decisions.
Sample and Survey
This paper uses the Vanguard Research Initiative (VRI), a linked survey-administrative data from a large sample of older account holders at a mutual fund company, the Vanguard Inc. Among the five internet surveys that have been implemented so far, the fourth survey (Survey 4) focuses on the late-in-life labor supply. Survey 4 asks detailed questions regarding job history, for both career and bridge jobs, reasons of quitting the jobs, as well as search behaviors on and after a career job. In this section we first describe the sample and then the survey we use in this paper.
Sample
The VRI is composed of a sample of account holders at Vanguard who are at least 55 years old. To be in the sample, we require that they have at least $10,000 at their Vanguard accounts to ensure their non-trivial engagement with Vanguard and they have an access to internet since the surveys are implemented online. The entire sample size of the VRI is about 9,000, comparable to the size of each cross-section of the Health and Retirement Studies (HRS).
We use 2,772 respondents who completed Survey 4 that is the main source of data for this paper. 1 Table 1 shows the sample characteristics including age, marital status, and education level. The sample is roughly equally representing each 5-year age bin above age 55 up to 75 and then those who are older than 75. One third of them are female. Two thirds of them live with a spouse or a partner. More than 70 percent have a college degree and more than 40 percent had post-college education. On the 5-point scale {excellent, very good, good, fair, poor}, the vast majority report that their health is very good or better, while only a tiny fraction of respondents report that it is fair or worse. We refer to Ameriks, Caplin, Lee, Shapiro and Tonetti (2014) for more detailed descriptions of the sample including their financial wealth. By construction, the VRI is not a representative sample of older Americans. Compared to the HRS sample, the VRI sample is wealthier, healthier, and more educated. Ameriks, Caplin, Lee, Shapiro and Tonetti (2014), however, shows that a subset of the HRS sample that satisfy a similar set of sampling criteria (i.e., having at least $10,000 in their non-transactional accounts and an internet access) have similar characteristics as the VRI sample. Table A1 in Appendix A indeed shows that the VRI-eligible HRS sample has similar demographics as the VRI sample, though the latter is still slightly more educated and healthier. In Section 3, we will also show that the job history of that subset of the HRS sample is similar to that from the VRI sample. So the VRI is essentially zooming into a subset of older American population who are wealthier, healthier, and more educated. This is a group of people whose job-related human capital may not depreciate quickly (because of them being relatively healthier in late life and types of jobs they typically have not being physically demanding as we show in the next section), so it is important to ask what is behind sudden withdrawals from labor force among this group.
Survey
Survey 4 is composed of two parts. In the first part, it asks detailed questions about job history and search behavior. In the second part, it asks hypothetical survey questions (SSQs) that are designed to measure preferences regarding labor supply late in life that are not fully reflected in the behavioral data. This paper focuses on the former. For the findings from the latter, see Ameriks, Briggs, Caplin, Lee, Shapiro and Tonetti (2017).
The aim of the behavioral part of the survey is to establish the common retirement patterns in the sample and to understand what job characteristics encourage Americans to stay longer in the labor force. To serve this purpose it collects a detailed set of data not only on the characteristics of the jobs but also on the transitions between the jobs and also between working-phase and retirement.
It first records detailed job characteristics including hourly wage, number of working hours, types of industry and occupation, the length of tenure, and whether the work schedule was flexible. It first asks about these characteristics of the career job, that is defined as the most important or the longest job respondents had since age 40. It then asks about characteristics of a post-career job, which is labeled as a bridge job in the survey. In case respondents had multiple bridge jobs, it asks about the most recent one. The survey then asks why they quit the jobs. It further asks about their search behavior on and after the career job. By examining how long they worked on the career job, whether they had a bridge job after the career job, and whether they searched for a job opportunity after the career job, we can better understand how willing to work Americans are in late life. Also, by examining under which working environment workers stay longer at the career job, how bridge jobs are different than the career job, and what they looked for when they searched for a post-career job opportunity, we can shed light on to what job characteristics Americans are attracted to in late life.
Depending on whether respondents are currently working or not, and also on whether they had a bridge job after their career job, respondents take different paths in this part of the survey. Figure 1 overviews the flow of the survey in each case as well as the main questions asked in each module of this survey.
Labor Market Activity Late-in-Life: Career Jobs
In this section we document a detailed work history of the sample. older Americans. Second, analyses on behavioral data also hint on what job characteristics encourage workers to stay in the labor force longer. We first start with descriptions of the current labor force participation. Then we examine common characteristics of career jobs and the exit patterns from those jobs. Lastly we examine labor market activity after the separation from career jobs, including having a bridge job and searching for such an opportunity. 2 Table 2 shows the distribution of self-reported labor force participation status. Before age 60 the vast majority of the sample are working while many retire between age 60 and 65. Only about a quarter in the age range between 65 and 69 are working. The share of working respondents becomes very small after age 70. Another important pattern to notice is that, once they retire, a vast majority consider themselves being completely retired. We find a similar pattern in the HRS (Table A2 in Appendix A), though a fraction of partial retirement is slightly higher in the HRS. 
Current Labor Force Participation

Career Job Characteristics
Before we start analyzing transitions to retirement, we first examine what the sample was (is) doing in their career jobs. Table 3 presents key characteristics of career jobs of the sample, separately for those who retired from their career jobs and those who are still working on their career jobs. Most of the career jobs are full time jobs. The most common number of working hours is 2,080 per year, which is 40 hours per week for 52 weeks. They typically worked for fairly long in their career jobs. More than half of the sample worked for more than 20 years. The most common industry is professional, scientific, and technical services while the most common occupation is management. Self-employment is rare and also most of them did not have a flexible schedule. In short, we are examining labor market transitions of those who were mainly employed on a long, full time career job, that are typically more professional and less physically demanding, and typically had no flexibility in schedule. For the set of characteristics that are also measured in the HRS including the length of tenure, industries and occupations, the number of work hours and salary, we find them to be similar between the VRI sample and the VRI-eligible HRS sample (see Appendix Table A4 ). 3 3 The VRI sample tends to have a higher salary and is more likely to have an occupation in management compared to the entire HRS sample (see Appendix Table A3 ). The career job characteristics are overall similar between those who have already quit it and those who are still working on it, though the latter group is more likely to be self-employed and more likely to have a flexible schedule. This may be mixing two effects. On the one hand, it is due to the selection, that these are characteristics that encourage to work longer, so those who had such job characteristics are more likely to stay in their career jobs. On the other hand, those who are still working are more likely to be in younger cohorts and those characteristics might be more common to them. As a first step to disentangle these two, we turn to examine the career job characteristics for those who are still working on their career jobs over different age groups. Table 4 tabulates career job characteristics, among those who are still working on their career jobs, for three different age groups: not older than 62, between 63 and 65, and older than 65. The share of workers who are self-employed or have a flexible schedule increases with age, in particular after 65.
Career Job Characteristics over Age Groups
Only 9 percent of workers were self-employed before age 63. It goes up to 34 after age 65. The share of having a flexible schedule changes from 36 percent to 71 percent between these two age groups. This finding suggests that having more control over own work schedule either through self-employment or obtaining flexibility in schedule is attractive for older workers, so either workers with those job characteristics tend to stay longer or employers start to offer those characteristics at older ages. Older workers' preferences for these characteristics is also consistent with the findings by Ramnath, Shoven, and Slavov (2017).
There are other patterns that are worthwhile to note. The number of hours worked decreases significantly, in particular on the left tail, after age 65. This explains why flexibility in work schedule is more valued in late life. Being able to reduce the work burden at the beginning of the pathway to retirement seems to be appreciated by older workers. There is no noticeable change in hourly wage.
This might be a result of declining productivity over age and workers with higher wage selecting into working longer canceling out each other. The share of jobs with health insurance provision drops significantly at age 65. This may reflect that older workers become eligible for Medicare at this age.
There are also changes in the distribution of industries and occupations across age groups. Those who work in manufacturing or transportation and warehousing industries are less likely to stay longer while those work in professional, scientific, and technical services or educational services are more likely to stay longer. Those who have management positions tend to stay shorter while those who have education-related occupations tend to stay longer.
These findings hint what job characteristics encourage workers to stay in their career jobs, in particular after the normal retirement ages. Having control over own work schedule (either through self-employment or by having a flexible schedule) seems to be an important factor, and being able to reduce work burden at the beginning of the pathway to retirement turns out to be a key reason why they want to have it.
Career Job Exits
We now turn to the reasons why respondents left their career job. For those who already quit the career job, the survey asks the reasons (and also about the main reason in case respondents give multiple reasons) for the separation. All the listed reasons as well as the share of respondents who selected each are in Table 5 . Since the reason of the separation can be very different between the group who directly transitioned into retirement after quitting the career job and those who had a bridge job after the separation, we analyze these two groups separately.
For those who did not have a post-career bridge job, the vast majority (81%) reported retirement to be the main reason of quitting the career job. None of the other reasons is chosen to be the main reason of the separation for more than 5% of the sample. For those who had a post-career bridge job, the share of those who left the career job for retirement is much lower (36%) but still fairly high. This suggests that a significant fraction of those who end up having a post-career bridge job initially decide to retire and then change their mind to come back to the labor market. Another significant fraction of this group report that they lost their career job involuntarily. 22% of this sample had to leave the career job either because of being laid off, being discharged, or because the business was closed or went bankrupt.
To obtain a more complete picture of situation facing those who leave the career job, the survey also asks what were happening at the moment of the separation from the career job (regardless of whether they consider them to be reasons of their retirement or not). Table 6 reports the options provided and result, again separately for those who transitioned into retirement and those who had a post-career bridge job. For those who did not have a post-career bridge job, events reported in this table are consistent with retirement being the most important reason for the separation. One fifth said their pension became available at the moment of retirement and also one fifth said there was an incentive for early retirement. The share of respondents who reported events that can be considered as an exogenous shock causing the separation is not large, though some respondents were encouraged departure by a supervisor or a coworker (6 percent), did not like to adjust to a new working environment (9 percent) or could have been laid off if had chosen to stay (4 percent).
Those who had a post-career bridge job are more likely to have experienced pressure to leave the career job. 12% report that they would have been laid off while 10% report that the supervisor encouraged departure. Many of them also experienced being eligible for pensions (15%) and having incentives for early retirement (15%) but less so compared to those who retired without having a bridge job.
To understand the importance of health and business conditions and having a part-time option in ;:::. 60 ;:::. 60
.g decisions on leaving the career job, the survey also asks the following counterfactual questions. For those respondents who report that their health was fair or poor, it asks how likely they would still have stopped working if their health had been better. For those who report that their health was either good, very good, or excellent, the question is asked with counterfactually worse health conditions. The survey also asks whether the business conditions was good or bad at the moment of leaving the career job and asks the same probability question with counterfactual business conditions. Lastly, the survey asks the probability question under a counterfactual option of working part-time. Figure 2 demonstrates the role of health condition. There are not many respondents who report that they had either fair or poor health at the moment of retirement from the career job, but about 40% of them say there is no chance that they have stopped working if their health had been better.
Less than 20% report that they would still have stopped working for sure regardless of their health conditions. The pattern is similar between those who did not have a bridge job and those who had one after the career job. On the other hand, a vast majority of those who report that their health was good or better say they would have stopped working for sure under a counterfactually worse health condition. In short, these responses reveal that for those who report that they had fair or poor health at the moment of retirement health was a major factor in their retirement decision making and a counterfactually better health condition could have changed their decision. 
Bridge Jobs
Among 2,146 respondents who have already separated from their career jobs, 811 (38 percent) found a bridge job, instead of transitioning directly to no work. About half (378) of those who got a bridge job are still working in their bridge jobs. Given that those who directly transited to full retirement might come back to the labor market later, the share of sample who ever had a bridge job in the VRI (38 percent) is roughly comparable to that from Maestas (2007) (52 percent).
Panel A of Table 7 shows the length of search for the first post-career bridge job, the gap between the end of the career job and the first bridge job, and the gap between the end of the career job and the most recent bridge job. 4 The length of search for the first bridge job is remarkably short. At median, it took only about a month to find the first post-career bridge job. More than three quarters of sample spent less than one year in searching for the first bridge job. The actual gap between the end of the career job and the beginning of the first bridge job is shorter than the time spent on searching, reflecting that some workers start searching while they are still working on the career job. The median gap between the end of the career job and the beginning of the most recent bridge job is slightly longer than one year. Notes: N=812. Characteristics of career versus bridge jobs for respondents with bridge jobs. *We define three broad occupation categories based on the type of abilities most required per occupation: human capital, social capital, and physical strength. The classification is based on a principal component analysis on the list of required abilities from ONET. Figure 5 visualizes the transition patterns between the career and the post-career bridge jobs.
Blue bars represent the tenure on the career jobs and the red bars represent that on the most recent bridge jobs. 5 Several patterns deserve note. First, the gap between the blue and red bars are overall very short, confirming that the transition from the career to the post-career bridge jobs happen fairly quickly. Second, conditional on having a post-career bridge job, the separation from their career job happens mostly in their 50s. Third, there is a large variation in the length of the most recent bridge jobs.
The sample tend to work less number of hours for a lower hourly wage on a bridge job compared to their career job ( Table 7 , Panel B). At median, both the number of hours and hourly wage are reduced compared to career jobs (by 26% and 20%, respectively). As a result of both reductions, annual salary from bridge jobs is at median about half of that from career jobs. This again hints that what is desired in late life is less burden of work rather than more pecuniary compensation. The comparisons at median, however, mask a rich pattern of changes in the number of hours and hourly wage. Workers are more likely to have control over own work schedule on the bridge jobs (Table 7 , Panel C). Bridge jobs are more likely to be self employed (23%, compared to 6% in career jobs) and more likely to have an adjustable work schedule (54%, compared to 24% in career jobs). With Medicare eligibility starting from age 65, health insurance provision does not seem to be an important factor that older workers look for in bridge jobs. The share of bridge jobs with health insurance provision indeed drops at age 65, from 54% to 35%.
It is fairly common to change industry or occupation during the transitions from career to postcareer jobs. 44% of the sample changed industry while 35% changed occupation. When we classify occupations into three categories based on which one among human capital, social capital, and physical
"' "' strength is most required in each occupation 6 , about a quarter of the sample changed the occupation category, suggesting that a drastic change in the job characteristic is not rare.
Empirical Analysis on Bridge-Career Wage Gaps
The lower hourly wages for bridge jobs might reflect a penalty to working a reduced number or hours and/or a penalty to the lost human capital either due to changed occupation/industry or to the gap between the career and the bridge jobs. To disentangle the effects of these factors, we estimate the following regression:
where subscript i stands for each respondent, b for bridge jobs, and c for career jobs. W denotes for hourly wage, H for the number of hours, Y earGap for the number of years between the end of the career job and the start of the bridge job, 1 CI is an indicator function for changing industry, 1 CO is an indicator function for changing occupation, and 1 GF is an indicator function for gaining flexibility in schedule. Note that the function used to capture the penalty to reduced number of hours is based 6 The categorization is based on a principal component analysis on the list of required abilities from ONET. Even though this is a reduced form regression that does not control for selection and is not meant to investigate causality, the results hint on what deter older Americans from having a post-career job. Changes in occupation and/or industry and a gap in career often occur during transitions into post-career employment and these are associated with a lower hourly wage. Reduction in the number of hours which seems to be preferred by older workers also result in a lower wage. All these factors may discourage older workers from having a post-career employment. 7 We do not include the changes in the age as it is highly correlated with the years of gap. Including it only makes the coefficient on Y earGap variable statistically insignificant, while not affecting the point estimate much. Also, to see whether they had another bridge job during the gap affects the estimation result, we tried including the interaction term between Y earGap and the dummy variable of having a previous bridge job. Having a previous bridge job did not have any effect. behavior-whether they ever looked for a job opportunity after the career job and, if they did, what types of jobs they were searching for-can be a better signal on older workers' preference.
Among those who directly transitioned into full retirement after career jobs, some, though not many, did look for a new job opportunity. 11% (147 out of 1,336) did so. One the other hand, the vast majority of those who had a bridge job, but not all of them, actively looked for such an opportunity. 80% (657 out of 812) actively searched for a bridge job while for the remaining 20% a bridge job opportunity was rather passively given to them. Table 9 summarizes what job characteristics older workers looked for conditional on having searched. 40% wanted flexibility in deciding the number of hours, while 31% want to be flexible in deciding how to allocate these hours over days and weeks. 33% wanted less responsibility while 30% wanted to be more of own boss. We also find strong heterogeneity in what older workers look for. There is no single characteristic that gets votes from more than half of the sample. Except for a better health insurance, all characteristics are pursued by more than 10% of older workers.
The findings from analyzing search behavior echo those from other behavioral data. Though a significant fraction of older Americans reveal their interest for working after a career job, but still a majority of them transition into full retirement without actively searching for a post-career job opportunity. Based on what they looked for in their search, we find that flexibility in work schedule, having less burden, and being more of own boss are the most desired job characteristics at the end of working life.
Discussion
From Survey 4 of the VRI, we find older Americans' significant interest for working longer, expressed by working on career jobs even after being eligible for Social Security benefits and Medicare, having a bridge job after quitting career jobs, and searching for a post-career employment opportunity. In particular, about half of those who left their career jobs either had a bridge job (38 percent) or at least looked for such an opportunity even if they did not end up with having one (62 percent × 11 percent = 7 percent). Still, the most common path of retirement is the direct transition from full time career job to full retirement. And the vast majority (89 percent) of those who did not have a bridge job even did not look for such an opportunity. By looking at this, one might jump into the conclusion that at least half of older Americans do not have any interest at all in working after leaving their career jobs. We have to stress, however, that all these behavioral data may underestimate their willingness to work longer.
Not only the actual outcomes from the market but also respondents' search behavior reflect whether there are (and whether they expect to find) satisfactory job opportunities in the market.
From the behavioral data we also find hints on what job characteristics encourage workers to stay longer in the labor force. In particular, having more control over own work schedule, either by some flexibility in schedule being allowed by employers or by being self-employed, turn out to be the most Transitions into post-career employments often involve changes in industry or occupation and gaps in career. All of these turn out to be associated with a wage reduction in bridge jobs compared to career jobs. This, in addition to the wage reduction associate with part-time working, may be an important factor that limits pose-career employments among older Americans. 
